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(54) DRIVING MENTAL CONDITION DETECTOR 

(57) Abstract 

PURPOSE: To enable highly accurate detection of driving 
mental condition of an operator during the operating of 
a vehicle by de t ecting a drop in the driving mental 
condition developed in the operator based on a 
physiological data detected from the operator and a road 
running data of the vehicle obtained from a navigation 
system to promote an alarm. 

CONSTITUTION: A CPU11 calculates a heart rate per 
unit time based on pulsation intervals stored in an RAM 
13 to be stored into the RAM 13. A DSP10 performs an 
FFT processing for an RR signal. The CPU11 uses 
continuous operation elapsed time, changes in the heart 
rate of an operator and the condition of the autonomic 
nerve of the operator as parameter for the judgment of 
fatigue and judges these parameters comprehensively to 
determine whether the operator is exhausted or not A 
fatigue alarm command signal is supplied separately to 
an alarm voice generator 4 and a display 5 and outputs a 
vocal message to activate the operator. 
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ftttW] 

[0 00 1] 
[0 0 0 2] 

mux. r*L*ae#K:ftife-er5r. t^jio^^ie^ 

[0 0 0 3] L^U*36Sfe. *W»te*£^5*STl- 
[0 0 0 4] 
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[0 0 0 5] 

[0 0 0 6] 
[0 00 7] 

[mm] Bin. ranK£sx^#*ttttttHEB 

frfrZM 1 t^l^T. 7*-f ti/^fAlfl, 

[0 0 0 8] x7^y^7f^2(j:, ff^i^OlSS 

R5£i&S£€SL<*3*-C\ i£»?L*^L-C*JRfcL< 

xr=iy^fA2it iE^freftfi^BftlMI^ 
*ttfe-J\ CPU/^ 1 0 0^Ltft»$ttT< 5* 

«a*« c p u-><* ioo ^mm-r 

[0 0 0 9] tt'y-e/ay^TASIj:, ^Momft 
Mtttttl tt r o»HJSlifcW5£«jSfc*HI(Mlfc 9 

7fA3yhD-7 3 2Hft|&t5o GPS (Global P 
ositioning System)^® 3 3 f3\ ^JOJtfH#^ >T ^ 3 4 ^ 



8-1 40949 



3 

\tm%rfZ> 0 «k GPS||S»a>&itHIS;h/r< 

m-t z i 5 fc-j-tuf % as • £fimM£s« 3 5 »^ 

[0 0 10] CD-ROM/l/-t3 6tt, %BI1ffffi. 

r:ii^^7A^> Fd~7 3 2 ^ey&i-3o 

ri,3yhn-73 2lt »««t-fe i'ir 3 1 
UTr*LSr*<ft -a*Kfbia*^*y 3 7Mf51g1tLtf> 

• iS*k^0ft^ «=e y 3 7^ISSiirLfeS 0 Jg{c, >;* 
PSifi3 3^b«*Wc^ jftftSt/SSffiatd 

^■irSr^bfettifem^xw 3 8 

3 2(t lECD-ROM^U-- V3 6 3&»feflfcJ&£*Lfc 
Uv<^ i o 0 ^ffi-T5 0 «Atf, *>*»&itttflm£ L 

tt, MBtt r i j <oS*tfilK***rCPU/<^ 1 0 0 

feSiW^SitSJ:* mi/77A3yhp-732 
tt, ttatt roj ©a*!Ta»flMB*rCPu^i oo 

[0011] X, i/*"rMs^^ V n — 7 3 2te % CPU 

±l5^fi: • ^S^YbiH]&>^y 3 7 ke« Sixths* 
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TrtifeSrCPU^lOOIciltiitSo JE^'v^x 
A^yhP-73 2ft CPU^ioo^^M^ix 

a^jfeffEdtttftt^srcpu^^ i o o^aitui-5o 

[0 0 12] Hlfcj3»ta»##^»^3g114tt % CP 
U'<* 1 0 0Sr^LTtt*&^^T< **ft*J*}S4HB# 

5tt, CPU/<^ 1 0 0^LTM^tlt< §S 

**«6tt, CPU/^1 0 0Sr^bT««*ix-C<a 

r^CPU^lOOlcSffltSo £bBE 

20 [0 0 13] MT. (Minor Tremor) t°7^7y/8lt 
ixT^3 19 , m&&<D&&mmz&\,*X4E.ZZ> 1~10; 

|g|3te x ^^5MT ^ ^ ^ 7 ^ / 8 ^ftf MilO- 

[0 0 14] 03fcl*5^-C, llcmffiiStltz. 
^-^h8 2|:tt, f^7 5 /7 P Btl8 2a^ 
K§£^i££;h/C^5 e MT b°^^T^y8fi, ^ 
so 5t e 7^777 P i^8 2al^f^^tl>5 0 M 

t try * t: ^ ^8 *»6>#feixfc&*a»flr#te5Si-5 

fc«>oe3£4r— :/7Wl, h-OW h 8 2 KlJtgSJxT 
h^<y^/U8 2 cte«ttS*LTV*fi. MT fcTy 

[0015] Itsfft h-<^ h 8 2 ogf^l:^ 
V^T, A^5MTtr2y^Tjy^8^>ftJ(|fi«b*taB5*sa 

MTfy^Tj/^'SO&^Siiftmffi^BBxtjc 
h-<7U h 8 2 fe^L-C»E«fc»JxTV^tf AV^O 

[0016] ^»fcm®&9fi, ^^H^WSibft 

LTCillrCPU^^ 1 0 0tri||tai-5 o 134^, j&>j6» 
50 s6^5-Wfi»Hil53B 9 <D&mj&* i/^-jvfrh mil £ti 
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SUlff ^ a^BPF (Band Pass Filter) 9 2 fcflfe&i- 
BPF92lt r©*|MBjftJt«»«*a01 0 [H 

3g9 SIMM'S. 

[001 7 ] H6li % ti*fi±Z> B P F 9 2 (Dfa%<>Mj&<D— 
«*r»-J-H"e*>5. B6te:|3VvC, HPF (High Pass io 
Filter) 9 2alt #3/ h^7«jftiRf c = l 1. 3 [H 
z] O/N-f x^^-Y^TffcfJ. ^<Diffi$r#£fcft|II 7tf> 
H^AKT^i\ LPF (Low Pass Filter) 9 2 
btt\ #5/ Y±^M9Ski c = 8. O [Hi] ©p-^ 
^A^-efe^ *©a»4»ftH7tf>*fcBfc:-c* 
i". &oT, ^5H6©»*BPF 9 2(DMian 

»fi#b 3ds KBK 9 3 fcflM&Stu5 r fc 

[0 0 18] hT— 3tt, ^^AJtS 20 

str— ^*-^KtbfP©»3e»wt, «*.tfo. i MM 

£*t~5o LPF (Low Pass Filter) 9 4{i % 

*dSr»Trtb«rA/DaE««9 5^«»i-S Q #Jx: 
fc£, WLPF9 4©^5/ haJ-^JBi&jBcf c = 5. 3 

[Hz] -c*>5. A/D«aft«9 5t± % a»a»s-wfiflr#d 

X^^/V^ttft-S-e^^lftb, rMCPU/<710 0 so 
[0019] Ot^ *»d*«-£j4fltfcIH|g«S9fc*3V^T 

«\ AJ»S»«*(D l o [Hz] jftiHEfffc'Wfi^SMBL 

■fcflr**»fei o [Hz] tt5Hfi»©«#ft»mu roa 
n. Braa>flr*#AjnoBiflr i o ch«] 

TfcSOl^LT, LPF9 4^i/ft7MW» 

5. 3 [Hz] ir{£^Of±, LPF94^7ta» «o 

a»4*ttft*-i-S^«>, BfrlOlO [Hz] fifc^fcse^ 

#V^ft^&Lfca>k-Cfc5 e -T^^^, LPF9 4<7) 

*y gfa^HSftja^ft+^^aa* 

[0020] Hsu, H4^sixs^in#^«tftaia 
K9 ft*3ai"*^«>oiiittflij«o— wft^i"Bi-e*>5 0 
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b 9 b ft a 4?«»3eas«»c*5 v^-c i±, ate#<z>&js s 
ffi{-^v>T^b^ i-i o 5^p^a*©&Jt*»fta 
c#^acjiaat/^— f -^/v- h 8 2 ft^ ur^tu u :o 

[0021] £o-t, *»36»s-weaiieifi«^j:tttfs ^ 

fe6„ ftfc:, Bl 1 fcHStfSD S P (Digital Signal Pro 
cessor) 1011 CPU^X 1 0 O^LTM^tlt 
RRltf (-^LTFFT (Fast Fourier Transformatio 
n) M^ILT, WRRjltCmo.OS- 
0.15 [Hz] 2115 0. 1 5-0. 4 [Hz] 

^ftajSi-a. dsp i on, r^RRfttn 

*5H-5 0. 0 5 — 0. 1 5 [Hz] S^MWSA (Mayer 
Wave related Sinus Arrhythmia) -flu 0. 1 5 — 0. 4 
[Hz] Efc^ftRSA (Respiratory Sinus Arrhythmia) 

mt ttrn^^cpu/^ i o odi^m-rso 

[0 0 2 2] r.(Dm. ±!BRR«-g-£tt, -Wfl©*tt» 

iBPifti»*w{fcbfcfli#T«)S. esa_tf, mstc^^tt 

5*sjtaSfc^Mfi«*d«a»IRIPHRR 1-RR5#*« 
*yU<fcLfct>^5RRfB-g--C*>S. X> ±IBMWSAffi 
WKa»^BBi3SJilB«i6B0Pio*forft^i-t 

cor^«9, &a»&m<ommmk i,xmm-fz^k& 

[00 23] HI 1 \Z$$rt Z> C P U (Central Processing 
Unit) 1 1 tt % ROM (Read OnlyMemory) 1 2 ^|B1S 

0 0±JCjSMS^fl|3*b*:*D##a(S*fta^i&tp^ 

«-«JB*fi*ftcpu/<^ i o ofcatui-s. r 

AM (Random access Memory) 1 3 #*3&*£5£tEfjt# 
[0 0 24] m9RX$m 1 Ott. ^\%(D=^>i/l<'X? — 

m^i:tcpui l^xmrnsMmannvtmiku 

tff^^lBltft^9RAMl S^D^^y-^iy^ft^-rilT* 
fc^o CPUl lit 3 

*Mll«[fca*l»«Tsi UT, RAMI 3 CO fA 1 j # 
ttWEtMrb** (^^^^S l) e ftjc:, CPUl l 
fi, 'L^«*^«»BRlRRftSl3£-*-5RR«l3El^^ 
— *-V©||fTfc»5 (^f^7'S2) „ 36»3&^RR»J& 
*^>U— ^Vfcljo^T, CPUl lft *L4a*ffllHlK9 
d» tt^iH 5 ZfiZ&tn ft ^^^/Uibttflr 
e <o#ir^/uffi(cS<5v^TiW6{f#^#ttlbraBIRR 
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tf, CPUllIt 0 5^Stt5^*Dtxv?^ 

<vm&&&£f&zm^t°-??4 x^-ytrnfe-tZo ft 
cpui ut 

t>OW±oi*IBIIHI«4rtt«iBIIWR R i 
LT, :ix^RAM130 rcij #i&£Jt&<D«-EtI 
# jfi J«ft Ettrtr L £> 5 © ~e 5 . 
[0 0 2 5] a^SRRSO^I^/W- fVO^T 
CPUllft t***r*«>Sfc«>©*4S**JH^ 

Sa»*^-^^^*5V>r, CPU11H JbfBR A 

mi 3cd rcij #S6K»o«.|Btt#*^E»*^rv^ 

UJU :^«MW«HRsHTRAM13 
CD TA2J #»^ia«-&U«)5o wCO^, ifBRAMl 

3<o rcij mm&mz&mtstLT^z>ftmmmRR<D 

n^^lkic. rixbtt»IBIHRR#*<Offl[«rJP»U 

f>©«T*7a, CPUlltt, 4L46ft-§-*«»Kfil 
RR$rate1-6RRafl^y/i--^>co||fi l ^5 
xjx^S4) ..*»*»5RRaH36*^A— JLE* 

[0 0 2 6] r^^X5/^S4(CJ:5RRaa^^- 
^v^Htr^Tm> CPUllft 44a»Sr*»Sfc«> 

5) e ^5^as^^^-^^^joV>r, cpu 

1 ltt, _b|HR AM 1 3 CO TciJ #»£JII*0#IE1S# 
^l-EiS^tbTV^5ttibPflRiRR^S-^^-C^fi[^Fiafc 

TRAM 1 3<7) r A 3 J Si&JcEHii: Ltf>5 0 J^S* 

a, CPUllft _bERAMl 30 Tc lj 
©#E«#»^fB«**L-CV^}e»IBHRRS:]W&Ra 
U rnSrRRfttt tt±EDS P 1 0l:(E«t5 

DSP 1 Ofi. 36^5RRffi*^*rLTFFT«iaSrl6 
LT, !ORRMC^t50.0 5-0.15 [Hz] J& 
#£MWSAfiI, 0. 1 5—0. 4 [Hz] SMRSAI 

£ itrti^^cpu^ i o 0M£rtbi-£ o cpui 

lfl, w^bMWSAffi. Xt5R S A{1£:I& 9 i*A/"£\ 
_bEMWS AfiS^RAMl 3 CD r A 4 j StSfclEttHirL 

JE*-. ±ER S AffiSr R AM 1 3<D tA5] 
EiS*£L£>5 (^7^S7) . 
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[0 0 2 7] ft(^ cpui i«t, -^t*^— > 3 

»tt«?««ttfc»l»flT£L-C, RAM 1 3 CO rA6j 
#JfetcEtiii:L£>5 (^7^S8) „ ftfc x CPUI 
lte, RAM 1 3 CO rA6j #JfiKE«£;hrCl*55il* 
Sjfjtt/RAMl 3<D TAlj SiteKES^tVCl^aj 

aTsSr«J|[i-5r.i:^J:9 % 3iaB«Bl*IBSSr»Tr 
*L&RAM13co rA7j #ife^Etti*:Ltf>5 

io /S9) B m^s cpuiut ^/ 3 y^7 

ttlLfc^r^o^^blEiS^JiERAMi 3 co r A 7 J 
Sifi^ElE*^^TV^5akJlte^raST•^»L, 

RAM13<D rA8j #i&^Etti*T W^/S 
1 0) 0 ftk, CPUI ltt, y^rA 

3 a> fe Mm<n&£.mtmwLffin<Dmm l «rm * r <oif a 

Lfc^cOilS^fblpl^^riERAMl 3CO rA7J # 

20 ^*(D»1S^7^-^ 1/aui: LTR 
AM 1 3 co r a 9 J #fl6^E1t^L«>5 (^T^^^S 1 
1) . 

[0 0 2 8] ftM, CPU 1 1 tt, t^»/3^ 

Lfc«»jfeffE«ISr»ifce«LiLT, RAM130 
TAAJ ftttMEIfrfrbftS (^7^/S 1 2) , ft 

f-. epulis > 3 y^7A3^^ 

'«£»5fefT»l»W«D i: LT, IMRAM13CO \A 
so BJ »«5^E*-a:L«>* (*"ry7S 1 3) „ ^^5^ 
r^Sl 3<D»T«, CPUI ltt\ EftWJt^^ 
-^XDMftlC&Z {*^y?S 1 4) 0 
[0 0 2 9] Ml 2(1 % 3&^SSEft*J^^/V— ^-^7 
p-Sr/Tt0ffeS„ mi 2fc:*3V*T, 5fei\ CPUI 
1 tt. ISm^ra»K5£^>r 7 3&»feEft«plB*K3£B 

i) o m^7^^s 9 i ic*sv*-c. bs«i«fW»»3£ 

Sf*«*^33SWS*Lfci:tU3feS*LSi:, CPU11I1 
R AM 1 3 CO rA6 j #«l^E^tSi^TV^Sal*SJTS: 
40 KffiU ^^5S.^JT^b0. 5^IB»S:«*LfcWr 
^Hta<SrBS^**«FraTl^ Ltr^RAMl 3 <D 

rACJ #»fcE«ii:L«>5 (^7«^S9 2) 0 ft 
Jc:, CPUI ltt, s&^eaWMTico. S^ra^SrAD 
»Ufc«Pafl|f«S:Bift*^|BT24: LtrtllrRAM 
l3co rADj #*U:EttMt:L*S (^fy^sg 
3) D d^^^^^/^S 9 3<Oj^T^, tL<li±E^ 
^ty^S 9 1 fcfeV^-CEftttlB]flrH:3t»*«*#aJHac 
i^Tv^/ t cv^^^^J^$i^5^, cpunii rami 3 
(O TAlj #»fcE«*tLTV^attal(B«PWSS:BEa 

so l> r coa^ie^ra s tcfis^j^g: n i UT 
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ftS • nl^ aCSofil*IB^*^5V^HEft*I^7 
LTRAM 1 3 0 t& lj SiftfrfStgit L2£5 
(*7^:/S 101) 0 

[0 0 3 0] CPU1 in, RAMI 3 0 Ta 

8 J mmz&m&tlX^ZJ, 1/a 
a, STJ^RAMl 30 t A 9 J #*^E«S*LTV^5iS 
«5Mft'*7*— * l/au0#*£^fflU rttb$rS 
WC^Djf L*J»*tt*^Rft*US«*n2*r*J|CUT# 
*L (1/aa + 1/ffu) • n2£r, ^^^WSJcS 
<5V^clE^J^7;*--*£ URAM1 30 TB 2j 
#**::E«-frb«>a (^^S10 2) e Rfc, CP 
Ulllt RAMI 3 0 TA6J #tfetC|2lgc?^LTV ,k ^> 
m^JTSrKttibT, ^^m^JT^ipffjo^-^FfiJ 
5 B#*> L < tt^F« 1 BfF~«F« 3 B»rt©B»IBT?*S36*ff3&» 
<DWfc*ft? (^7^/S10 3) 0 j&^S^^s/^S 
1 0 3m^> m^JT^^fJO^-^FHSS^Ft L< 

n^pa i 3 mpw>mmx*ti:\,^tm7££ti2> t , 

C PU 1 in, RAMI 30 TACJ &T>* TADJ 
#^J-E«StuTV^SIR^*^l$|BTl2fctJ 5 T2S:RttJ 
U M^^SfJT^, BR«HS*l*|HJTl-T2rt(D«PBB 

[0 0 3 1] _bfa^-r ^/^S 1 0 3^*5V^T. §L&#£!lT 

0 «F ~^Fbu 5 P#t> L < fi*F« 1 «F-^« 3 B#f*}0 

10 4I^V>T, ai»J8T3ftS, BE^^HTl— T2I*3 
0«FlB"e*>5 fcWSStiSt, CPUlKi, BEM*J/£ 

LTRAM 1 3<D TB3J #ifctClElHt:L£>5 (^v 1 y 

/sio5) 0 ±iex^^^s i o 4id*5v*-c* 

$Lf%M T *s % &*L&±f#M T l - T 2F*9 o«p M "Cft v * t *U 
S£*L5£, CPUl RAMI 3 0 TB 3 J #i& 

*-0£rfBlfr£:L£>5 (^7',y/S10 6) 0 frfrZ^y 1 - 

1 0 5 t L< Yt**ry~?S 1 0 6(D»TS, CP 
Ul in, RAMI 30 TA4J #*^|B»*ttTV^ 
MWSAC MRAM1 30 TA5J #tfetC|Blt$tt 
T^SRSAf^r^fflt, WRSAtt^MW 
S A«T»» Lfc»*tt*fcR««£«ttn 4£«3( L 
-C#fc (RSA/MWSA) -n4^ g##&3U;:£ 
^V>tl£^J^°7^-^^:LTRAMl 3© fB4j 
#»^IB«*U«>S O^s/^S 10 7) 0 

[0 0 3 2] CPUl lii, RAMI 3 0 r A 

BJ #^tC|EH^^TV>^m^tTaISS1f^D^^ffib, 

— ^ <b LTRAM1 30 Tb 5J §ife^iatti*:L£>5 
Cx^s/^S 108) 0 CPUlKt Jt^0*P 

< , RAM 1 3 0 Tb 1 J ~ TB 5 J #ifi|£fBlt Ztltz. 

? *—?<o&* ^rntLmn.m^m p 

n£RAM130 Tb 6 J #i&{£lBtiHir L #> £ (^^rv 
/S109) 0 *^S^7-y^S 1 0 90H 
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[0 0 3 3] 

mi] IMWU£««Pn=S-nl + (1/a a + 1 
/au) -n2+n3+ (RSA/MWSA) -n4+D-n 
5 

*>b<n, 

[0 0 3 4] 

[£fc2] |R«C*(|S«Pn=S-nl+ (1/a a + 1 
/au) -n2+ (RSA/MWSA) -n4+D-n5 
io 3&S % RAMI 30 TB6J #ift^lBlt $ttS0T*foS o 
CPUl 1H. WRAM1 30 TB 6j 
t-EtS * fix V ^ 6 P nj&5 , BEft SNJ: 

r> t*ft<5*-Cfc5*»5^©2Wftf:ff5 (^7^S1 
10) 0 m^fy^s 1 1 oiciJ:^, IE«*(ISffl[P 

at, cpui in, iMMHH^A^^oiifTW* 

Z> y-?S 111) 6 

[0 0 3 5] H>5B«ttt^ ^K&VvC, C 
PUllli, ±12*"— tV^v^t 1 ^ 1 t-jott^CD^ 

JElc, CPUl in. ±fB^— r>f ^-^x 
A l icjott^T^0^S^JLJf 5-<< ^S±t**IHHf 
*«r#«&i-s 0 cpui in, _bis*— 7^-r*-^^ 

30 [ o 0 3 6 ] X, JiEBR**ft1^^— ^-^^fev^T, 

cpui in, mui&Tm^m^&^^T^i/i/XT 1 - 

0^S^rTtf5-<<»jE^^m*rSo w0^, ^^5^ 
A— ^K*5^T, CPUl in, IE^#^^f#Sr 
« «4n, 3lte#^BEm^^CTVN5g , ^^-r^>^ y-fe 

^^jo^T, CPUl in, #9*^JB««#*r±|B» 

[0037] o£«9 x mi 2fc**tt5Rft2W3e*^/U 
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£\ 1"ft;h>*>±E*^- b^SlOl izxw&ztizs • 

m<tez> 0 x. m&mmhtcr) co^m^^it^m. 

£\ •ftet>ib±M* i ryzfS l o 2Kx9-m$tiZ> (l 
/a a + l/a u) *n20«^^^fflt^^^ 

*fc4S4:8EftO*^Stt*36SiiS<*<5. -bEHJ60iJK: 

«ltt-^F«3^fc4S»frtett, RRlM4£ffiftn3«r 
* O BMWI Jfe' < 7 ^ - 9 k L Jp 5 ± b fc L T v> -5 0 

1 1 < i n-f 1 3 ^p^^Ks^^t t , m*m 

IB©«rlB*3^IRft«FlB*fcLT|Blt**t5 (*7^:/S 
91-S93) . iot, SJ&ttHl, ^FmjO^-^Ffi55 
B#t> L < te^Fm 1 B*— qp« 3 tiofelRfflK &tf_bE<Z>*D 

(*iDSns^>-e*>5 (^-r-^/^s 1 o 3-s i o 6) 0 

[0 0 3 8] Xs H$«#a*OiS»fiai:LtORS 
A»i*fc4 9, SAttSXo&lttCfc tt©MWS 

^f-te. iE^s^S 1 0 7lCT*a3jx* (RSA 
/MWSA) -n4©|lr±*:J:fca. X, HBS»*fcJt*< 

fit To j i45©-e, fi*Mi:, SM£jfefTLT^5iMg 

±ra*fTit»flmD4:LT*:il53&5*a*«*1ffte 
fcifi-SV *T V * 5 MB S hfc*fr ©*fcE««£«* n 



7£ 

[0039] frfrzm%mfevzfji'-- s ?>'iz&\,*xi*[ 

(^Xy^S 1 0 9&tfS 110) \Z % ftjj&tf) 
?<DXhZ> (XTyZfS 1 1 1) . ^(O^y^/S 1 1 
iB^-r^/^S 1 1 0 ICSSI^T RAMI 3<K> TB6J Sife 
io fc:MtaffiTfc^£HHlJ£Sft*fc* CPUllfi, Hi 

5) . 

[0 04 0] B13H, ^^5gCTJtt^fy7 
n — Sr^-Mg-CfcS. il3l^>t, 5fci\ CPU1 
1H, RAMI 3<D TA1J #JfifcE1t £ *LT^5iI« 

fthl«r*»LT»fcS • hlSr, SeSiS^raf-S-^V^ 
fc«»WS^7^-^iURAMl 3© TB7J 
20 t-Ett^L&S (^fy^S12 1) 9 

[0 04 1] ^til x CPUllIt, R AM 1 3 <D T A 
2 J #»^E*Sii-rv^StOffl'WafcHRs. ST/RA 
Ml 3© TA3J #a^l5tS SttTV^Sm^ttSHRO 

*036«*h2*r*J|LbT»fc (HRs-HR) vh2Sr, 
<bte&&iUzm^tz&9}WJ£'<7 k UTRAM 

1 3 CD TB 8j #»^E«1i:L«>5 (^y^S 1 2 
2) . 

[0 0 4 2] ftld x CPU1 lti, RAMI 3<D fA 
so 4 J #*^E1tSHTU^MWSAtt % Sl/RAM 1 3 

0 r a 5 j Sife(^Elt^ixrv^6RS AffiO#^^gEtii 

^^MWS AflrR S Al"ei» Lt^I^l: 
*#W£««h3**SLT»fc (MWSA/RSA) 

bTR AM 1 30 TB 91 #ftfc(cE1S-^L^5 (^^^/ 
123) c 

[0 04 3] ftfc, CPU1 1H. ±^0$D< N RAM 

1 3(^ TB7J - TB9J #«l^E1t SixfcftSSW^ 
9 ^ - # 0# * $r*0» UT»fc«*2Wffi« Ph^rRAM 

40 13© TBAj #a^E«*L«)S (^^iy^S 1 2 
4) e -T*}5*>, W7ry7'Sl2 4(Di}Tia 

[0 0 4 4] 

[S3] S»*IJ^ffiPh=S-hl+ (HRs-HR) -h2 
+ (MWSA/RSA) -h3 

RAMI 3<D TBAJ #*^E»Six5©-Cfc5p 
CPU1 ltt % ^>5RAM1 3 0 FBAJ 
^E«S*tru^5«»«3e«Ph*. *»*I«W«SHJ: 

so 25) e W^7s/7'S 1 2 5tC:fc^TS^¥y;£ffiP 
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5t> CPU 1 ^^#*^^i--^VO^tf^ 
5 (^^S 126) 0 

[0 0 4 5] frfaZm%^V7^-^>'\Z&^X, C 
PUllIt ±E^-r^tv'^rAl(^tt5CD7 P 

tt^i-^o 3Efc\ cpui m, JtfB;*— 7^^>*^ 

a i iz&vzT^<D^mz±tfz^<^mm±i%^m 
t^Mt^o cpui ui, ±ta^— 

[0 04 6] -bsss»s^i^^/v-^v^c:4ov^r, 

CPUllft «S»»*»*fll»«r±IBlF#*>***K 

i4Mf^7 p K5#/ri:«fet5 P frfrzmmv 

[0047] o£9, mi 3^fttt5«»*03e*^U 

■bJblB^^^^S 1 2 l^T^tti^H^S-hlOffi^^: 
S 1 2 2f^TStH^tL^ (HRs-HR) -h20fi*S* 

Attas:fci:**»g\ i-jfctofeJbE^^s/^S l 2 31: 
T^ffl£*l£ (MWSA/RSA) -h40lt3&S**Stl[ 

[0 04 8] «»*0«*^— ^^|C*5V>T«:, r^L^ 
7 > - * (D«-«r $rJbn# bt»fc*»2W36K P 
htfs, Brft©*#»6BMtSHJ;» t*45It45»* 
(^^s/^S 1 2 12 5) jI£ 

(^^^S 126) B ^(D^^yZfS 1 2 6\££Z>& 

S125l:*5^TRAM13© TBAj #ifelCiatt£ft 
■CV^a*»*U36«[Ph36S*»2W36IB«[SHJ: 9 t**5* 

x^^tw&itiium^, cpumt m i 



74 

^VO*tTfc»5 (*^-/^S 1 6) D 
[0 04 9] Hl4tt % t*t*&mm$ittzfAr-'?>7 
p— Sr^i" EIT-feSo H14^*5V^T. 3fci\ CPUI 
itt. RAMI 3co Taij #»tef&18S;hrc^£3i«s 

^Ite^F^S, WRAM1 3 CD TAAJ Si&tdlSti^ft 

^<&i»»fc**« e 1 LT»fc ( S / 

*PI£^7^^fcLTRAM13© TBBJ #J&&CfB 
«it:L£>5 (^s^S 131). ftttl, CPUI 1 
tt. RAMI 3 CD TA4J #*^E1S*tuTV^MWS 
Afit, MRAM1 3 CO TA5J SJftfclEtSSiX'O^ 
R S Afflco^g-^ $rgcW L N ^SMWSAfi^RSAfi 

(MWSA/RSA) • e2£r, i#ttBX^X<5V^fc 
Ift*J^7^-^i:tTRAMl 3<D fBCj 
R»frU«>3 (^rs/^S 132) , 

[0050] cpui l te, Ji^coiP< % ram 

1 3© TBBJ Xtf TBCJ #»^fBl*StLfciR«*BS 

* - * *r*P* UT #fc**WS« Pe^RA 

Ml 3 TB D J #i&^15tti2:L£>5 Uf y^S 1 3 
3) 0 -rfcfc-fe. a^S^y^S l 3 3oHtT^J: 

[0 0 5 1] 

• [8fc4] »*RI£«Pe = (S/L) -el + (MWSA 
/RSA) -e2 

2*. RAMI 3 (D TBDJ #ilfe^|Bll*ixSO-CfcS. 
ftJC, CPUI If*, WRAM1 3 CO TBDJ 

3 4) 0 a^S^s^S 1 3 4J!l33V^TJIM*Wfi«P 

St. cpui ill. MM^^^-^>comm^ 
Z> (^y/S 135) . 
[0 0 5 2] 36^5«6«*ft*^— ^>^*5V^T, c 
PUllIt ±Et-f^tv/^fAl^tt5CD7 P 

»-ffi3*fl»»«ft*S:tt»r*. CPUI ill 

S-<< : i 1 S^>fg^fI-^$r«?^i-So 3^1s CPUI 1 

[0 0 5 3] X> ±E«»»«*^-^V^*5V^"t, 

CPUllIt ««**flMH>*tr±C«««F«^tt 
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±E«Jt»**^A— *-^K*sv^r, CPUllIt § 
[0 0 5 4] 9, HI 4K#SJx5*«WS*^. 

l-ft*>*>±K*^:y:/s 1 3 l^Tgffl^ftS 
(S/L) -el©«*«*4:ft5»frfctt, WE*©>T9 

^SIbJg«t UT<ORSAfl[^/ht49, 3SlS#aSO 
glftSt LTOMWS AttjJS*t45S^ i-fcfe*> 
±B*^y:/S 1 3 2JCT»tfci^ix5 (MWSA/RS 
A) -e2(0«^**«i|ti:ft5»-&Ji:tt % 7 

[0 0 5 5] *»**S*ift2«3e*^ r /l^^^fc4Slf^'rtt % 
5*§-g* (^^S 1 3 3&tfS 13 4) IC x g^lft 

5<£>T-fc5 (^f^^s 135) , :o^r y^s l 3 

I&^xy^S 1 3 4t:i:io^TRAMl 3 CO TBDJ 

t^:^5^^ST*^v^^i| ^ ^J^^i^fc^^ x CPUiilt 
EI 9 fc ^ $ ft 5 # * a # p< :x 7 d — ^ y "f s 4 <d H 

[00 5 6] BLb<Z>*P< , *^>5iHte»#ttffi1ftffliC*3 

— i>«SHR % MWSAfit&tfRSAffi^ 

#*4r&Eli-5 0 ^T7^S8-S 1 3 out? J- 

5 e ^T^yS 1 4, S 1 5&1/S 1 6^HfTt- 

z£mT-*Rxfmm<o^ftT-*itm^x. mm 
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-*Xtf*W©lfefeffr-*fc*<5^T* aME#fc*f 9 

[0 0 5 7] |SS, ±EH3©Slltft|t*5lf^Ttt, h 
^H8 2^ MT^;y*7!/:/8£loBM**flJj£* 
tTV^^ % Hi 5 -Ell 7^^tt57&5$D< , v— h 
Jl<D#* ftft5ttit«([©MT f y * T y 
5 KLTfcftV\, 015lt 

[0 0 5 8] Hl8tt, d^SHl 5-KT»Six5**l 

- ^W[e]K9(0«^o-^J4r^-riilT*fo6 0 Ell 8 fcjsi* 
TV MTf;y^7:y:/8 a2&X*8 b J&» fe $ jtfc 
^JSSSlft-g-S l&tfS 2te, #*T:/:/9 1 
^9 1 blCttf&SitSo ^(Om. i^SBl 8K*3tt 
57^9 13, BPF9 2a x fc°— ^ ^ 9 
20 3aMLPF94a % JE^, 7y^9 1b % BPF9 
2b, K0B 9 3 bML P F 9 4 b O* 

fifcfi, B4M*£i'iST>':/9 1 , BPF9 2 s fcT— ^ 
*-^K@B9 3MLPF9 4 0«^iH|-«SBSrt> 
ofcan?fc3. iot, MT1^5r^7^8aHftft 
Sttfe&JJTfiibft-S-S »57^9 1a, BP 

F9 2a, f-^ KiB 9 3 a ML P F 9 4 a 

J: 0 , <btt(t#£K* £ tbT r. ttis = u 
-^9 6MtI/^^9 7^^tl5 0 MTt' 

30 ^7y/9 1b x BPF9 2b, tT— ^tK— /UKlH]^ 
93bMLPF94b45»«ia^ -M6ft**-« 
ft^t:W^^W^ 9 6Wt^^ 9 7^« 
*&Stt5. 3 y^l/-? 9 6 RV-fe # 9 7 45i)J 
tt, LPF94atL<ttLPF94b^e>«j&Snfc 

/D^^9 5fc«»i-5. 

[0 0 5.9] -ttefrh^ frfrZmi SRXtmi 8<Dtu% 
ffij$.\££1X\i, 2o^)MTk 0 y^75//8aM8b^ 

lis Ell 6ft, 2o^)MTk 4 y^7y^8aM8b© 
1^, ^OMT f y ^ 7 5//8 b ^Igt^tttS «t 5 

[0 06 0] B19I1 frfrZmi 6lCX7jk£thZ>mu 
tMTfy^7y^M^f^^TS«^tl5^ 

T, MT^5/^72/^8 aM8 b^^bft^^tifc 
so S^MlSft^-S lRt^S 2«, ^7^9 13^7 
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fetb^i«||[&J»fiift(t-9rSrBPF 9 2Kmtttio ^<o 
IS. 0 1 9 td&tfSB P F 9 2 X tf— /UKEIK9 
3, LPF 9 4 3tT*A/D3E!fc»9 5 ©«fifcW\ 04^ 

[0 0 6 1] i-*te*> % A^SB 1 6&T/0 1 9<£>£q£ 

8 b&t£8 cO|*U MTk'y^7^8 a Sr^K^iCS 

[00 6 2] i20lt i^5B 1 7 J^T^SitSjWra 
tMT tr y * r s/ ^MBtCfc^TS1^5«t 
ffilElSS9 0«^Q— ^[J^^:-ri§lT*feS e 0 2 0^:*^ 

U2j*fi»«-i3-s i&tis 2tt, ^r^:^ 1 a»irr 

^9 1 b«r*LT«»*9 8 a»zi«J&Six5 0 

xnbtift&n&j&msbm^ZBP f 9 2 a 

6 0 rol, 0 2 Ol^ttSBPF 9 2 a N bf— — 
/\» KEI& 93a, LPF94a *5«J5Ktt, 018 {^T 

[0 0 6 3] — MT fc'^T^S bRXfS 

y"9 1 hRTfT>?9 1 c£^LT$tjt2£9 8 b 
£tiZ> 0 *JM»9 8btt, £ *L £ Jxfcff-g-* * (O 

\<"<Jl>&im LT# b;h^i*£&jtSlb{g*«r B P F 9 
2btC«^-T^o ^(Om. 0 2 0{^lt5BPF 9 2 
b. — ^ KEIB&9 3 b, LPF94b^5M 

li, Bl 8tT^SK5R-« : t©*a<B^5; a -/ui 

9 7&5$£j&f±s LPF94atl<liLPF94 

iB^UTrttS:A/D«lfe«9 5^^i"^ 0 
[0 0 6 4] -f-&;b*>, frfrZm 1 7Wi2 O^Dt 

[0 0 6 5] 
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Eft, ft»at/*^«:tftHibraME#^***ffii-« 

[0 0 6 6] ioT, «^^Z(EMFttfttBtttU3fi1t^J: 
[BBoff^Btni 

[01] *«R^J:&2e»#«tffilftti)3£«^iB^$4x 

-r * ir y ^ a (Dm^^-rmxh z 0 

[0 2] -Mf-y— i^g ^7^3 0i*(0- fiRlfc^-T 
[0 3] MTfc e ty^T^^8 0^^f^O-^Sr^ 

[0 4] ^«ttttIIslK9Ort«p«^S:^i-0-efc6o 
[0 5] ^tt»WlilB9^*«filc*^-/^fea*S 

[0 6] BPF9 20rtffl*fiK60-«|Sr^i-H-Cfe5o 
[0 7] HPF92a StfL P F 9 2 b <&i£»r$!M4S:^ 

[0 8] ifrtttfettilBlK 9 ©0Bi^o-M^t0tife 

So 

[0 9] **M*cj:ail^#tttt«ffl«ifpo^>r>7 
Sr^tB"C*>5 D 

[0i o] ^n^j:&3K»#«tiittunffo^^^ 

[01 1] RAMI 3^^^^^^fiir'fc5 e 
[01 2] KjWUJEi^i'— fy7n^^tBt*fc 

[013] SSSW^^^U— f^7n-^Ttit*fe 

[0i4] mmmttzf/i^- fy7P-^tatfc 

[015] MTk°^7y^MfM«^t0 

[016] MT^yfTiy^nmiDttmtei&m&TF-tm 

[017] MTt a y?7y7><Di&<DttmMf&M*?F-fm 

[018] ^tt«mieIfS9 0te<Z)|llfi«S:^i-|gT*> 

[019] ^^W®JS9Ofdl^i£0iJ^-r0-Cfe 

[02 0] ^tt^ffilH]SS9^O||Jfe^!l^^-r0r^ 

3 tk*^^3 

8 MT^^^7^y 

9 ^tt^ttJIeJK 
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